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RECEIVED 
CENTRAL FAX CENTER 

Amei^dff»fpfa t9 t^e ^}a\mri QQJ 2 0 2006 

The listing of claims vvill replace aU prior versions, and listings, of claims in the 
application: 



JListing of Claima^ 

Claim 1 (Currently Amended): A method of generating a source of metallic vapox for a 
material processing operatioti, comprising: 

heating an inert cairier gas; 

vaporizing a metalUc element or metallic element salt in the presence of the heated inert 
cairier gas; 

transporting the vaporized metallic element or salt in the heated inert carrier gas to a 
temperature-controlled processing chamber; and 

selectively ionizing the vaporized metaUic element or salt to generate a plasma fejr 
^electivelY phptp-ioni^tng th^ VHPori»«d m.t«^^^ element nr „!♦ w i thout inni^n^ ♦h, 
carrier gas 

Claim 2 (Currently Amended): A method of generating a source of metallic vapor for a 
material processing operation, comprising: 

prc-heating [(heating]] an inert carrier gas; 

vaporizing a metallic element or metalUc elemetit salt ([in the presence of]} using the 
preWgi^lY heated inert carrier gas, Tvherein the metallic element or salt is selected from the 
group consisting of Ca, Sr, Ba, Mh, Cd, Zn, CaClj. CaBr^. NbCl, and ZrCl. and wherein th. 
carrper gas is heated tp a temper«fare at which the metalUr- .l.m^ ^ t or salt ntntt.i^., 
vappr pressure of tfry at least 0.01 mTorr. fh...lfy T reneratina th. v.pori^ed n>.f.ni. 
element or ^ al^; 

transporting the vaporized metallic element or salt in the heated inert carrier gas to a 
temperature-controlled processing chamber; and 
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depositing the vaporized metaUic element or salt on a substrate in atomic layer 
thicknesses within the chamber. 

Claim 3 (Cancelled). 

Claim 4 (Previously Presented): The method of claim 2, wherein the carrier gas is heated to 
atemperature at which the vapor pressure of the metallic element or salt of at least 5 mToir. 

Claim 5 (Currently Amended),- The method of claim 2 mi wherein the carrier gas is 
heated to atemperature between about 100 and lOOO^'C. 

Claim 6 (Currently Amended): The method of claim 2 ([SJ], wherein the processing 
chamber is heated to about the same temperature as the carrier gas. 

Claim 7 (Previously Presented): The method of claim 2, wherein the chamber is heated at 
least in part by resistive heating elements in or on the chamber walls. 

Claim 8 (Previously Presented): The method of claim 2. wherein Ihe inert earner gas 
comprises at least one of Ne and Ar. 

Qaim 9 (Original): The method of claim 7, wherein the metallic element or salt is selected 
fiom the group consisting of alkaline eartli metals and transition metals with vapor pressures 
greater than 0.01 mTonr at temperatures below lOOO'C, and salts thereof. 

Claim 10 (Original): The method of claim 2, wherein the substrate is cooled to a temperature 
below the temperature of the carrier gas. 

Claim 11 (Original): The method of claim 2, wherein the substrate is cooled to atemperature 
below the vaporization temperature of the vaporized metal or salt. 

Claim 12 (Original): The method of claim 10, wherein the substrate is cooled by being in 
contact with a cooled platform. 

Claim 13 (Cancelled). 

Claim 14 (Previously Presented): The method of claim 2, wherein the substrate is a material 
selected from the group consisting of silicon, SiCb, and Hf02. 
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Claim 15 (Original): The method of claim 14. wherein the metalUc element or salt is Ca and the 
substrate is SiOj. 

Claim 16 (Original): The method of claim 1 5, wherein the caixier gas and processing chamber 
are heated to a temperature of about 

Claim 17 (Original): The method of claim 16. wherein the substrate is at a temperature of no 
more than about 400°C. 

Claim 18 (Original): The method of claim 2, wherein the deposition is controlled by adjusting 
the vapor pressure of the element and a combination of the cairier gas pressure and flow rate. 

Claims 19-22 (Cancelled). 

Claim 23 (Previously Presented): A method of Claim 1 wherein the vaporizing of the metallic 
element or metallic element salt is accomplished using the heated inert earner gas. 



IS 



Claim 24 (Previously Presented): A method of Claim 1 whef*in the metaUic element or salt i 
selected from the group consisting of Ca, Sr, Ba, Mn, Cd. Zn. CaClj. CaBrj, NbClj and ZrCU. 

Claim 25 (Cancelled). 

Claim 26 (Currently Amended): A method of Claim 1 [[25]] fimher comprising generating 
an ion beam from the selectively ionized metallic element or salt 

Claim 27 (Currently Amended): A method of Claim 26 ((»]] fUrther comprising implanting 
a substrate using the ion beam. 

Claim 28 (Currently Amended): A method of Claim 1 1[36J] further comprising depositing a 
layer of the selectively ionized metallic element or salt onto a substrate. 

Claims 29-38 (Cancelled). 
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Claim 39 (New): The method of claim 2, wherein depositing the vaporized metaUic element 
or salt on a substrate in atomic layer thicknesses within the chamber comprises depositing the 
vaporizing the metallic element or metalUc element salt in layers of one to a few atoms thick. 



Claim 40 (Ne«.): The metliod of claim 39, wherein depositing the vaporized metaUic 
element or salt on a substrate m layers comprises depositing the vaporizing the metalUc element 
or metaUic element salt in a layers of one atom thick. 
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